Introduction
Chordoma is a slowly growing, histologically low-grade rare malignant tumor, arising from the remnants of the notochord which is located in the axial skeleton. 1-3 Most of the chordomas develop in the sacrococcygeal region (40-50%), base of the skull (35-40%), and vertebral bodies (15-20%) . 4 The diagnosis is always delayed for most of the patients. The chordoma always destroys the bone, and invades into the surrounding soft tissue. It is locally aggressive low-grade malignant tumor. 5 As it has poor sensitivity to radiotherapy and chemotherapy, complete surgical excision is required. [6] [7] [8] To decrease the local recurrence of the sacral chordoma, dissection should be done as complete as possible. 9 Wide local resection is still the best choice of treatment for sacral chordoma though majority of the patients subsequently develop significant complications. 10 The most common dreadful complications are neurological involvement and disability, according to the level of involvement of tumor, extent and severity of neurological deficit appear. 11 Complete surgical excision is the mainstay of treatment as chordoma is insensitive to chemotherapy. 12 Combined anterior and posterior approaches have been used by most of the surgeons. By the anterior approach, the visceral organs can be protected. The tumors can be dissected out directly whereas better exploration and protection of neural elements with bone reconstruction in total sacrectomy better achieved by the posterior approach. The good option is the combined approach which is extensive surgery where needs a prolonged operative time and recovery time. 3, 13, 14 The goal of this study is to observe the outcome of patients with sacrococcygeal chordoma in relationship to local recurrence by performing wide resection through posterior approach.
Materials and Methods
Twenty-one patients of sacral chordoma treated at the spine unit, Department of Orthopedic Surgery, Bangabandhu Sheikh Mujib Medical University and other private hospital in Dhaka city from July 2008 to June 2017 were included. A prospective interventional study with selective inclusion criteria was carried out. Patients with the history of previous surgery were excluded from the study. All the patients were followed-up for 5 years after operation but one patient died after 2 years of surgery. They were evaluated accordingly.
Study procedure
Eighteen patients attended the unit with pain and a mass in sacral region. Among them, 10 had neurological deficit. The remaining three patients came with only sacral mass without | Original | Article |
Abstract
This study was performed in 21 patients with sacral chordoma from July 2008 to June 2017 and posterior surgical approach was used for resection. Out of 21 patients, 12 had done subtotal sacrectomy and the remaining 9 had done partial sacrectomy. Their follow-up periods were at least five years. Operative time ranged between two to four hours. All patients recovered well from operation and two to five units of blood transfusion were needed for each. After operation, majority of the patients developed some bowel and bladder dysfunction and five patients developed wound infection. During the follow-up, two patients had tumor recurrence and one patient expired two years after operation. The remaining 18 patients were tumor-free at the 5-years follow-up. Wide surgical resection via the posterior midline approach could be a good management plan for the sacral chordoma. However, complete removal with surgical margin varies according to the location of the tumor. 
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Operative technique
The surgery was carried out under general anesthesia in all patients in prone position. A midline longitudinal incision made centering the tumor mass which extents about three vertebral levels above and up to the tip of coccyx with excision of the scar of the biopsy which was previously performed. With electrocautery, the dissection was done through fascia and muscles up to the bones, to make adequate tumor free margin by preserving the gluteal muscles up to 2-3 cm. After cutting the skin and deep fascia, spinous process and lamina of L3, L4 and L5 were identified. The posterior part of both iliac crest, both iliac wings and ala of sacrum by identifying the posterior superior and posterior inferior iliac spine were exposed. Then, in front of the body of lower lumbar vertebrae, sacrum and under the iliac crest, rolled gauze swabs were packed. The dissection was done along the posterior part of both iliac wings to expose the both sciatic notch. The superior gluteal vessels were protected at the sciatic notch. Osteotomy was done carefully by protecting the vital organs. Laminectomy was done at L3 or L4, by identifying the upper limit of the tumor per-operatively. During dissecting out the tumor mass, all nerve roots were identified. Then, image intensifier was used to reevaluate the margin of resection carefully in relationship of bone involvement between intraoperative findings and MRI. The posterior part of the iliac crest, normal vertebral body and the disc above the lesion were cut by high speed diamond burr and osteotome. The sacrum and the tumor mass were rotated posteriorly by using bone hook. The tumor was made free from the sacral nerves and feeding vessels which was cautiously dissected (Figure 2 ). The L5 nerve root was identified and protected which passes anterior to the ala of sacrum, by which identification of the sacral plexus was done. The sacral plexus was explored on both sides. The identi -fication of sacrospinal and sacrotuberous ligaments was done on both sides and cut by electrocautery.
In the patient who underwent partial sacrectomy, instrumentation was not done. The skin and soft tissue were repaired. Pressure dressing was applied. On the 3rd post-operative day, dressing was removed and surgical wound was inspected to see any wound complication which was recorded. After that dressing was re-applied. Neurological reevaluation was done. The plain radiograph was done after the operation to see the osteotomy site,.
Follow-up
The stitch removal was done at 14 days after the operation. Histopathological diagnosis of the tumor mass as well as tumor margin were done. Ventral aspect of the tumor was tumor free. Radiotherapy at the average dose of 3,500-4,500 Gy was given to the patient who did not have tumor free margin to prevent the local tumor recurrence. At every followup, the physical examination as well as neurological reassessment of the lower limbs, anal, perianal area, digital rectal examination and plain X-ray of chest and local area were done. For the first two years of operation, followed-up done in every three months interval, then at six months interval. MRI of the lumbosacro-coccygeal spine was done at six months interval during the first two years, then once in every year for subsequent follow-up.
Results
Subtotal sacrectomy was done in 11 (52.4%) patients tumor involved up to S2 and in one patient up to S1 but 9 patients underwent partial sacrectomy tumor involvement up to S3 level. The operative time ranged between two to four hours (average 3 hours). Average peri-operative blood loss was 1,000 mL. The average post-operative drainage collection was around 400 mL. Two to five bags of blood transfusion needed for all patients. Infection was present in five patients. After the operation, 12 patients developed neuropathic pain. Pain severity was measured by visual analog scale which was between 0.5 and 3 at 5 months of operation. According to histopathological report, eight patients had tumor free margin definitely and 13 patients had marginal tumor free margin at its ventral aspect where tumor contamination was not found and margins at the gluteal muscles were less than 2 cm. These 13 patients received radiotherapy. Significant complication was not found in the patients except one who developed radiation colitis. The patient was 52 years old male on whom sacrectomy was done up to S2 level presented with lower abdominal pain and bleeding per rectum improved well with the symptomatic and supportive treatment. No tumor recurrence was found at two-years follow-up. One female patient showed local recurrence of tumor after 3 years and reoperation was done successfully. Two patients showed local tumor recurrence with distant metastasis at 5years follow-up in whom one patient died due to distant metastasis of tumor in lungs and bones. The distribution of level of involvement, recurrence rate and mortality is shown in Table I .
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Discussion
The involvement of tumor in the majority of patients of this study was up to the level of S2, S3 and then S1. It is similar to the study of Fuchs et al. (2005) who showed the majority involved in the S2, S3 and then S1. 16 Chordoma has poor response to chemotherapy and radiotherapy. So, surgical excision is the only reliable treatment. 17 Tumor free period was shorter in patients with gross tumor contamination during the surgery than who had done wide resection. To decrease the recurrence rate and to maximize the tumor free period, wide resection was done through the posterior approach. 18 Through the posterior approach, all visceral organs and vessels were protected by a large number of gauge packing in front of the sacrum and body of the lower lumbar vertebra from bone cutting with the diamond burr and osteotome. It also prevents intraoperative bleeding by tamponade effect on the intrapelvic venous plexus. 19 Similar technique was used successfully in this study and none had visceral organs or great vessels injury during bone cutting through posterior approach.
In this study, 11 patients underwent subtotal sacrectomy where tumor extended up to S2 and in one patient up to S1. Partial sacrectomy was done in 9 cases with the involvement below S2. In our patients, the tumor free period and tumor recurrence rate were similar to other studies. 90.5% of our patients were tumor free at the 5-year follow-up which is similar to the study conducted by Asavamongkolkul and Waikakul (2012) which was 86%. 19 In this series, there is 9.5% tumor recurrence at 5-years of follow-up and 4.8% patient who required second operation for recurrence which was similar to the study of Pietro et al. (2010) 20 In case of patients of this study, there was no such complication like pulmonary embolism, deep vein thrombosis, bowel and bladder injuries but bowel bladder dysfunction was found 12% in the study of Pietro et al. (2010) 20 In the study with review of 21 cases conducted by metastasis was found in 5% cases, 21 which is similar to our study (4.8%). The important issue is to remove the lesion as much as possible and to spare nerve roots as possible and the use of adjuvant radiation therapy.
The role of radiation is inconclusive. However, the radiotherapy was given in 13 patients (61.9%) in this study who had marginal tumor free margin to prevent the local recurrence. Other studies suggest A B Table I Level of involvement with 5-years recurrence rate and mortality that the adjuvant radiotherapy may prolong the disease free interval and decrease the symptom of recurrent lesion. 22 Most authors have agreed that the posterior approach is satisfactory for the lesions at the third sacral segment or caudal but have advised combined anterior and posterior approach. 5, 23, 24 In our experience, the posterior approach is satisfactory. It has less complications with the advantage of shorter operative time (average 3 hours), blood loss (average 1,000 mL) and less morbidity. But in the study of Asavamongkolkul and Waikakul (2012), 19 the average operating time was 6.4 hours and the blood loss was 1,238 mL, as most of the cases was total sacrectomy.
Conclusion
Through posterior approach wide resection of chordoma of sacrum is a good option for removing of tumor as much as tumor free and by this less blood loss can be ensured during bone cutting by large amount of gauge packing close to the anterior aspect of sacrum and body of lower lumbar vertebra.
